The phenolic and antioxidant constituents in Acacia nilotica fruits have become an important source of medicinal and therapeutic benefit with powerful biological properties. This study investigated the phenolic content and antioxidant capacity of powdered Acacia fruits with seeds and without seeds. The phenolic content and antioxidant capacities in them were determined using Folin-Ciocalteu and DPPH free radical-scavenging assays. The total phenolic and antioxidants of A. nilotica with seeds were spectrophotometrically determined to be 47.61 and 6.18% greater than when the seeds were removed from the dried fruits, respectively. The LC-MS/QTOF analysis shows the presence of 282 and 214 phenolic compounds in the methanol extracts of A. nilotica with seeds and without seeds, respectively. The present study, therefore, revealed that dried A. nilotica fruits with seeds have higher total phenolic content, antioxidant capacity, and bioactive constituents, which indicated that they have more medicinal value than fruits without seeds.
Introduction
Acacia nilotica (L) is a broad thorny medicinal plant widely found in Sudan and another desert savanna of many Middle East, Africa, and Indian subcontinent [1] . It belongs to the family Fabaceae of genus Acacia with more than a thousand species, which has found its use both as an ornamental and medicinal plant. It grows to an average height and diameter of 16 m and 2.5 m, respectively [2] . Different parts of this important plant, such as the leaves, fruits, stem, and gum, had been widely used in traditional medicine for the treatment of many skin diseases and lung-related ailments, such as pneumonia, cold and bronchitis. The juice from the stem and fruits has been reported to be potent in the treatments and relieving of chest pain and sore throat. Bansal et al. [3] reported that it is therapeutically used for the treatment of mouth odor, cold and postnatal infections.
In recent times, there has been a renewed interest in the use of phenolic compounds and this is attributed due to their enormous benefits [4] . Ballesteros et al. [5] listed antioxidant activities and protection against terminal diseases as some of the medicinal benefits of phenolic compounds. For instance, Maddox et al. [6] identified 12 phenolic compounds responsible for the antioxidant, antimicrobial, and antifungal activities in A. nilotica. These include m-gallic acid, gallic acid, protocatechuic, ellagic acids, leucocyanidin, m-di-gallic dimer 3,4,5,7-tetrahydroxyflavan-3-ol, oligomer 3,4,7-trihydroxyflavan-3,4-diol and 3,4,5,7-tetrahydroxyflavan-3-ol, and epicatechol [7] .
In this study, the phenolic content and antioxidant capacity of powdered Acacia fruits were investigated with seeds and without seeds. A comparative study was conducted to determine the differences in the phenolic content, antioxidant Faculty of Animal Production, Bahri University, Bahri, Sudan activities, and phytochemicals present in the powdered fruits, with and without seeds.
Materials and Methods

Materials and Preparation
The fruit of A. nilotica was collected from Alobeet Forest area in Western Sudan and thereafter authenticated at National Centre Research Institute, Sudan. The samples were separated into fruit with seed and without seeds. These were thereafter grounded using a Grindomix grinder (GM-200 model, Germany). The powdered samples were then collected and stored in an airtight container against a ray of light. Analytical grade methanol (99.9% purity), distilled water, gallic acid, DPPH (2,2-diphenyl-1-picrylhydrazyl), and Folin-Ciocalteu reagents were procured from Sigma Aldrich Chemical Co. 2 g of Acacia fruit with and without seeds was separately macerated in 30 ml of absolute ethanol. The sample was thereafter filtered, concentrated using rotary evaporator (R-200 model, Germany), and stored at 4 °C in a dark vial prior to further analysis.
Total Phenolic Contents Assay
The Folin-Ciocalteu colorimetric method was employed for the determination of the total phenolic content of the methanolic-macerated liquid extracts in accordance with Olalere et al. [8] . Briefly, 0.10 ml of Folin-Ciocalteu reagent was mixed with 1.6 ml of the macerated extracts. The contents were thoroughly mixed for 20-30 s. After 5 min, 0.30 ml of saturated sodium carbonate solution was added and incubated for 2 h. The reaction absorbance of the mixture was thereafter measured at 765 nm against methanol using a dual beam UV-Vis spectrophotometer (Hitachi U-1800, Japan). The total phenolic content (TPC) was determined using a calibration curve prepared with the gallic acid standard as a reference. The values were expressed in mg/l of gallic acid equivalent (GAE).
DPPH Free Radical-Scavenging Assay
The DPPH assay of fruit extracts (with seed and without seeds) was performed according to the method of Olalere et al. [9] . Briefly, 0.50 ml of 0.1 mM DPPH solution was prepared in methanol. The tubes containing reaction mixture were incubated at ambient temperature for 30 min in dark. The DPPH absorption was measured at 517 nm after 30 min of incubation in the dark. The DPPH radical-scavenging activity was calculated using Eq. (1):
(1)
where A 0 is the absorbance of control (a mixture of DPPH solution and methanol) and A 1 is the absorbance of the mixture of A. nilotica extract and DPPH solution, while A 2 is the absorbance of methanol and the extracts. Inhibition percent on the free radicals was plotted against five different concentrations of the extracts (50, 100, 150, 200 and 250 µg/ml). The DPPH radical-scavenging activity was measured using IC 50 value and which represents the effective concentration of the extract that can scavenge half (50%) of DPPH free radicals.
LC-MS/QTOF Analysis
The macerated samples were analyzed using LC-MS-quadrupled time of flight mass spectrometer (Vion Ion Mobility QTOF MS, Waters, USA) coupled with ACQUITY UPLC HSS T3 column with dimension 2.1 × 100 mm and particle size 1.8 mm. The extract was pre-treated and the concentration adjusted to 20 ppm before injection into the LC-MS-Q-a time of flight mass spectrometer. The peak of parent and daughter fragmentation of different components was identified using a negative electrospray ionization mode.
Results and Discussion
Total Phenolic Content (TPC) and DPPH Antioxidant Activities
The results revealed a marked difference in the total phenolic content of A. nilotica fruits with and without seeds as investigated in this present study. The total phenolic content of the macerated samples showed that the sample with seeds exhibited higher phenolic content (159.60 ± 0.08 mg GAE/g dw) than A. nilotica without seeds (83.61 ± 0.025 mg GAE/g dw) ( Table 1) . The results, therefore, revealed A. nilotica without seeds exhibiting a 47.61% increase in the total phenolic content than when the seeds were removed. Moreover, the antioxidants capacity of A. nilotica without seeds and with seeds was obtained as 80.18 ± 0.41 and 85.47 ± 0.13 µg/ml, respectively. The result indicated that the antioxidants of A. nilotica with seeds were found to be 6.18% greater than when seeds were removed from the dried fruits. This result is comparable with the results conducted from previous studies on A. nilotica leaves which gave an IC 50 of 80.63 mg GAE/g dw [10] . This indicated that the total phenolic content and antioxidant activities in A. nilotica fruit was more than the one derived from the leaf.
Phenolic Compound Metabolomics Profiling
The LC-MS/QTOF analysis was conducted to determine the phenolic compounds present in the A. nilotica macerated in analytical methanol. The active phenolic phytochemicals with their retention time and peak area are presented in Supplementary Tables S1 and S2 . The LC-MS chromatographs of the identified phenolic phytochemicals with their base peak intensities (BPI) are presented in Figs. 1 and 2 . The results of the ion fragmentation revealed the presence of 282 and 214 phenolic compounds for A. nilotica with seeds and without seeds, respectively. The results further confirmed that A. nilotica with seeds contained higher phenolic compounds, and hence presented greater medicinal values than without seeds.
Conclusion
The results of the liquid chromatography-mass spectrometry (LC-MS/QTOF) identified 282 phenolic compounds from A. nilotica with seeds and 214 phenolic compounds for A. nilotica without seeds. A cursory assessment of the results obtained shows the individual specificity and diversity in the phenolic content, antioxidant capacity and chemical composition of A. nilotica with and without seeds. The high phenolic content in the A. nilotica with seeds revealed a positive correlation between the phenolic content and antioxidant activity. It can then be concluded that A. nilotica with seeds exhibited a higher medicinal value than when seeds were removed. 
